A γ'-Fe 4 N 1-x layer on a α-Fe substrate (thickness 6 µm) has been produced by gas nitriding in a quartz-tube furnace. As a consequence of the specimen-preparation process a nitrogen concentration-depth profile is built up in the layer, thus causing a combined lattice parameter-and residual stress-depth gradient. The analysis of such combined gradients by X-ray diffraction is complicated by the fact that the asymmetry of the measured diffraction line is a function of the orientation of the diffraction vector with respect to the specimen surface normal. In the current study the unraveling of the residual stress and the strain-free lattice-parameter depth profiles has been realized by X-ray diffraction stress analysis at constant penetration depths employing the combined ω/χ mode. In order to cover a large range of penetration depth different photon energies have been employed using a laboratory diffractometer and a synchrotron beamline. The sin 2 ψ method was adopted to calculate the residual stress gradient and the strain-free lattice parameter gradient was determined by measurement along the strain-free direction. Realspace profiles for residual stress and strain-free lattice parameter were obtained by fitting calculated to measured Laplace-space (penetration-depth) profiles. The systematic change of diffraction line asymmetry with measurement direction has been accounted for using the centroid of the measured diffraction line as diffraction-line position. The results for the concentration-depth profile (as follows from the strain-free lattice parameter depth profile) and the stress-depth profile are discussed with reference to literature data.
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